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Abstract
STEM has become a growing topic in recent years. STEM stands for Science, Technology,
Engineering, and Math. There is a strong emphasis on improving and expanding STEM
education to meet the demands of our STEM-focused society. To fill this need afterschool
programs have emerged as key partners in STEM education to provide inspirational STEM
enrichment opportunities. The study aims to explore if STEM activities narrow the achievement
gap of participants from low socio-economic status (SES) in East Central Illinois. The study used
a grade level ready framework to define the concept of narrowing the achievement gap and
lowering the percentage of participants not meeting standards. Participants of the study were 12
kindergartens through second graders at a YMCA in East Central Illinois. The study utilized
mixed methods using a convergent mixed-method design and was conducted for eight weeks.
The quantitative results revealed that 11 out of 12 participants answered at least 1 more question
correctly. Four of the 12 participants had a growth of 50% or greater. On the pre-test 6 of the 12
participants scored less than 70%. On the post-test, all participants scored at least a 70%. The
qualitative results show four themes with the completion of the activity had the highest
frequency, followed by answering questions and interacting with classmates. Taking leadership
was the lowest frequency.
Keywords: STEM, after school, achievement gaps
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CHAPTER I
Introduction
STEM has become a growing topic in recent years. STEM stands for Science,
Technology, Engineering, and Math. There is a strong emphasis on improving and expanding
STEM education to meet the demands of our STEM-focused society. To fill this need afterschool
programs have emerged as key partners in STEM education to provide inspirational STEM
enrichment opportunities that complement and supplement learning from the school day (Allen
et al., 2019).
Currently, STEM skills are not meeting the demands in the workforce, and this problem
will only continue to grow as the number of STEM jobs grows. Trends suggest that this is
because there are declining STEM attitudes and performance among children and youth.
Strategies that are used to increase STEM attitudes show promise for creating new opportunities
in STEM for all youth, including low-income youth, the youth of color, and girls (Allen et al.,
2019). Sahin et al., (2014) state, “International indicators report that U.S. participants exhibit a
low level of performance in mathematics and science” they further reported, “individuals trained
for STEM-related profession shave become insufficient, both in terms of overall quantity and
quality of skills to meet the country’s demands” (p. 309).
STEM education also comes with barriers. One of the biggest barriers to overcome is the
preconceived notions about math and science. If participants think they will hate math and
science early on they will be very apprehensive when it comes to doing anything involving math
and science. Also, many people believe that being good in those subjects is a natural or innate
ability. Another barrier is gender also plays a role in barriers many young learners believe that
math and science are for boys, not girls furthering the gender stigma around STEM. The last
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barrier is knowledgeable and confident teachers to teach STEM. Teachers need to be confident
and excited about these subjects for them to translate to the participants (Templin, 2018).
Purpose of the Study
The study aims to explore if STEM activities narrow the achievement gap of participants
from low socio-economic status (SES) in East Central Illinois. The study used a grade level
ready framework to define the concept of narrowing the achievement gap and lowering the
percentage of participants not meeting standards. The STEM activities are fun, engaging, and
supplementary enrichment for participants from low SES families participants from Kindergarten
through second grades to better prepare them to be grade ready. Grade level ready is determined
by assessment tools that measure how many grade-level skills they have mastered (What grade is
my child ready for? 2020).
Research Questions
Two research questions guided the study:
1. Are STEM activities effective in helping participants from low SES be grade level ready?
2. Do participants who are grade-level ready have the potential to narrow achievement
gaps?
Hypotheses
The study hypothesized that STEM activities will help participants from low SES be
more prepared for the next grade level given a supported, low-pressure, and educational
environment. In addition, the study hypothesized that participants who are grade-level ready
have the potential to narrow achievement gaps.
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Significance of the Study
After-school programs can be multipurpose and provided by many organizations, e.g.
schools, Young Men’s Christian Association (YMCA), Boys & Girls Club, and community
centers. Some of these organizations serve the role of childcare and incorporate educational
opportunities in their programing (RAND Corporation, 2017). Price et al. (2019) further
explained this justification by saying “such programs often occupy a hybrid space between the
home, school, and social lives of adolescents. Partly because of the flexibility of this unique
arrangement, they can meet certain needs of underrepresented minority (URM) youth through
cultivating key elements of positive youth development (PYD) in ways formal education cannot”
(p. 239).
After-school programs that include STEM provide enrichment opportunities that
supplement learning during the school day. STEM presented in the afterschool environment
“fosters youths voice, builds relationships with adults and peers, applies STEM to real-world
social contexts, and supports learning, thinking, interest, and identify development” (Allen et al.,
2019, p. 3 ). Furthermore, Sahin, Ayar, and Adiguzel (2014), state, “these activities contribute to
higher science achievement scores and motivate participants to work together and share their
ideas, experience, and knowledge. In turn, participants take ownership of their ideas and
learning, while also cultivating a sense of belonging to a group” (p. 44).
Limitations of the Study
A limitation of this study is that it was done over eight weeks. Observing for a longer
period and more lessons could allow for a more in-depth study and analysis of how effective
STEM in after-school programming truly is. Another limitation of this study is the participants.
Since this study took place in the afterschool program it is limited to who attends the afterschool
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program. Furthermore, there is a wide variety of needs that need to be met during activities given
during the program, with typically only one teacher presenting the activity.
Definition of Terms
STEM - Science, Technology, Engineering, and Math (Allen et al. 2019).
Achievement Gap - the disparity in academic performance between groups of students.
The achievement gap shows up in grades, standardized-test scores, course selection, dropout
rates, and college completion rates, among other success measures
Summary (Ansell, 2011).
YMCA – Young Men’s Christian Association. The YMCA offers before and after-school
programming at four locations, as well as days out from school and summer camps. The
programing is offered as childcare with a focus on youth development structure.
SES - Socio-Economic Status
Grade Level Ready - Grade level ready is determined by assessment tools that measure
how many grade-level skills children have mastered. These assessments can be based on
standardized testing, portfolios, or evaluations. Standardized tests are created by commercial test
publishers, who carefully regulate the development and administration of their tests to assure
objectivity and reliability. A portfolio is a collection of the student’s work for the year, this
reflects on their learning and progress. Lastly, an evaluation is when a certified professional
assesses the student’s work; this can be a portfolio or in-person evaluation (Three Types of YearEnd Assessments, 2020).
Summary
After-school programs can be multipurpose and provided by many organizations, e.g.
schools, Young Men’s Christian Association (YMCA), Boys & Girls Club, and community
centers. Some of these organizations serve the role of childcare and incorporate educational
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opportunities in their programing (RAND Corporation, 2017). After-school programs that
include STEM provide enrichment opportunities that supplement learning during the school day.
STEM presented in the afterschool environment “fosters youths voice, builds relationships with
adults and peers, applies STEM to real-world social contexts, and supports learning, thinking,
interest, and identify development” (Allen et al., 2019, p. 3).
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CHAPTER II
Review of Literature
STEM has become a growing topic in recent years. STEM stands for Science,
Technology, Engineering, and Math. Bevan, Ryoo, and Shea (2017) state,
“Over the past decade or more, many have come to think of STEM, not as four things but
as one: an integrated approach to answering questions or developing ideas that
incorporates science, technology, engineering, and mathematics. Some have integrated
the arts to produce STEAM. Although the school has traditionally separated the
disciplines, in the real world, questions are inherently interdisciplinary” (p. 2).
There is a strong emphasis on improving and expanding STEM education to meet the demands
of our STEM-focused society. To fill this need afterschool programs have emerged as key
partners in STEM education to provide inspirational STEM enrichment opportunities that
complement and supplement learning from the school day (Allen et al., 2019).
Currently, STEM skills are not meeting the demands in the workforce, and this problem
will only continue to grow as the number of STEM jobs grows. Trends suggest that this is
because there are declining STEM attitudes and performance among children and youth.
Strategies that are used to increase STEM attitudes show promise for creating new opportunities
in STEM for all youth, including low-income youth, the youth of color, and girls (Allen et al.,
2019). Sahin et al., (2014) state, “International indicators report that U.S. participants exhibit a
low level of performance in mathematics and science” they further reported, “individuals trained
for STEM-related professions have become insufficient, both in terms of overall quantity and
quality of skills to meet the country’s demands” (2014, p. 309).
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STEM and After School Programs
After-school programs can be multipurpose and be provided by many organizations, e.g.
schools, Young Men’s Christian Association (YMCA), Boys & Girls Club, and community
centers. Some of these organizations serve the role of childcare and incorporate educational
opportunities in their programing (RAND Corporation, 2017).
Price et al. (2019) further indicates this justification by saying, “such programs often
occupy a hybrid space between the home, school, and social lives of adolescents. Partly
because of the flexibility of this unique arrangement, they can meet certain needs of
underrepresented minority (URM) youth through cultivating key elements of positive
youth development (PYD) in ways formal education cannot” (p. 239).
Some examples of successful STEM programs in afterschool programs included Studio STEM,
Additive Model of Learning, STEM system-building, Educate to Innovate, 4-H Tech Wizards
Program, Girlstart After School, and Techbridge Program.
Incorporating STEM in the school curriculum can have many benefits, but there are also
many benefits to including STEM in out-of-school time, such as afterschool programs. These
activities differ from regular classroom activities because during afterschool time activities
participants are learning from the task itself whereas during the school day lessons tend to be
focused on preparing for standardized testing. The activities that participants participate in are
more open-ended, not like regular classroom activities that generally include things such as
quizzes and worksheets (Sahin, Ayar, & Adiguzel, 2014). After-school programs also create an
environment of no graded or assessed work, and all of these skills and positive experiences carry
into long-term choices and academic performances in school (Krishnamurthi & Bevan, 2013).
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STEM during afterschool programs also has the potential to build on 21st-century skills,
and the readiness to solve real-world problems. Krishnamurthi and Bevan state “21st-century
skills have long been valued by the youth development community that underpins much of the
afterschool sector” (2015, p. 2). These skills include critical thinking, problem-solving,
communication, collaboration, creativity, and innovation (Sahin et al. 2014).
After-school programs that include STEM provide enrichment opportunities that
supplement learning during the school day. STEM presented in the afterschool environment
“fosters youth’s voice, builds relationships with adults and peers, applies STEM to real-world
social contexts, and supports learning, thinking, interest, and identify development” (Allen et al.,
2019). Furthermore, Sahin et al., (2014), state, “these activities contribute to higher science
achievement scores and motivate participants to work together and share their ideas, experience,
and knowledge. In turn, participants take ownership of their ideas and learning, while also
cultivating a sense of belonging to a group” (p. 44). This is why the need to develop STEM
ecosystems is important. These ecosystems build learning that spans from the school day to outof-school learning. STEM learning is advancing rapidly; creating these ecosystems brings an
opportunity to solidify afterschool programming as an integral part of improving STEM
education (Krishnamurthi et al., 2013). The following section discusses studies based on STEM
programs
Studio STEM
According to Chittum et al. (2017), the main factor in furthering students’ career
intentions and persistence in STEM education is targeting interests and motivation before the
eighth grade. A program called Studio STEM was created and implemented to foster motivation
and engagement in STEM topics. Chittum et al. (2017), looked at two things: (1) how Studio
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STEM affected these students’ beliefs compared to their peers who did not participate in the
program, and (2) to examine a case study of an implementation of Studio STEM to find out what
elements of the curriculum that motivated participants to engage in the program.
Studio STEM was an afterschool and summer program. It was provided at a K-7th grade
school that was intended to engage middle school students. Students’ participation was
voluntary. Studio STEM used an inquiry-based approach and interdisciplinary curriculum about
energy conservation. Material revolved around a “save the animals” theme to pique their interest
and relate to their lives. In this informal learning environment, they were allowed to be creative
in their problem-solving. The implementation of this program was successful. The results
showed that students’ interest in science and plans for college involving science either stayed the
same or increased slightly.
Additive Model of Learning
The Additive Model of Learning was developed by an after-school program in the South.
The program was federally funded and served children in 6th grade. The impact of the program
was seen almost immediately (Bevan & Michalchik, 2013). The room was set up like a
traditional classroom, but the time consisted of casual conversations, material-based activities,
and limited instruction. During the lesson on operating motors, no one was successful, but
participants were able to identify and share about motors and how they are used in everyday life.
Children gained experience tinkering with materials such as copper wire, batteries, and
clips when trying to assemble multi-component apparatuses. Jump forward a few days and a
similar lesson was taught during the school day. Four of the participants that participated in the
afterschool program are in this class. These participants were able to give more in-depth answers
to questions instead of just surface-level ideas. These participants were also successful at
creating a fruit batter in a short amount of time. Once they completed their battery, they were
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able to help other participants complete their batteries (Bevan & Michalchik, 2013). Bevan and
Michalchik (2013) state,
“That program relied on what we term the Additive Model of Learning, which posits that
providing children with rich science experiences in one setting is like filling a beaker.
Students’ levels of science interest, capacity, and commitment rise and should therefore
remain equally high in other settings such as school, home, and other OST programs”
(p.13).
STEM System-Building
After realizing the potential of STEM in afterschool programming, two private
foundations invested in a nationwide project known as the STEM System-Building. Allen et al.
(2019) introduced the topic as an informal STEM learning process by using researched-practice
collaboration. This goal in the afterschool network is to increase the quantity and quality of
programming and improve equity, diversity, access, and outcomes in STEM. Allen et al. (2019)
state “networks are provided a process framework, a program quality framework, standards,
concrete strategies, training, examples, and measurement tools to inform their work to improve
and expand the quality of STEM-focus afterschool programs” (p. 2). After the study, they found
an increase in STEM attitudes, 21st-century skills, and more strengths when they had to
overcome challenges. Sahin et al., (2014) list 21st-century skills as (1) critical thinking and
problem solving, (2) collaboration and leadership, (3) agility and adaptability, (4) initiative and
entrepreneurialism, (5) effective oral and written communication, (6) accessing and analyzing
data, and (7) curiosity and imagination ( p. 310).
Educate to Innovate
The U.S. government also took interest and initiated a program called “Educate to
Innovate.” This program was an initiative by the Obama administration. The aim of this program
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was similar to the STEM system-building, they aim to encourage student participation in STEMrelated activities and to create interest in STEM-related careers (Sahin et al., 2014). This
program also made it apparent that STEM literacy is stronger in science and mathematics than in
engineering and technology. Furthermore, a study by Moreno et al. (2016) implemented a
curriculum into an afterschool program called Think Like an Astronaut. The program’s goals
were to introduce participants to STEM-related careers, specifically engineering, and to enhance
their skills and knowledge related to science objectives. The results show that the work was at
the appropriate level and that further implementation it can increase the students’ STEM-related
content knowledge and skills.
The 4-H Tech Wizards Program and The Girlstart After School
There have been many other programs that have been successful at implementing STEM.
4-H Tech Wizards Program had 95% of participants attending regularly and 95% of participants
stay in the program for three consecutive years to build on their tech skills (Krishnamurthi et al.,
2014). The Girlstart After School program engages participants in rigorous problem-solving,
which in turn at the end of one year 91% of participants demonstrated mastery of scientific
inquiry and the engineering design process. An after-school program in Chicago that partnered
with Northwestern University work with science mentors and a challenge-based curriculum has
100% of their participants seeing the importance of science in their future career and increased
their science skills (Krishnamurthi et al., 2014).
Techbridge Program
Lastly, a girl-focused Techbridge program that focused on career exploration has 81% of
its participants who wanted to work in a STEM-related career (Krishnamurthi, Ballard, & Noam,
2014). This study also notes a framework of youth outcomes. It lists three outcomes (1) develop
an interest in STEM and STEM learning activities, (2) develop a capacity to productivity engage
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in STEM learning activities, and (3) value the goals of STEM and STEM learning. This
framework also lists indicators and sub-indicators for each outcome which list how to tell if the
outcomes they are looking for are being met. Afterschool Matters also created a thorough
framework for developmental outcomes and learning indicators (Figure 1) (Krishnamurthi,
2013).
Figure 1
Framework for Developmental Outcomes and Learning Indicators for Afterschool STEM
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Figure 1

Source: Krishnamurthi, A. (2013). Examining the impact of afterschool STEM programs
Discussion
Although these are great examples of successful integration of STEM in after-school
programs, there is still plenty of work to be done to get programs like these incorporated
everywhere. The data shows that afterschool programs are increasing and participants
participating in these programs have immediate and long-term gains in STEM-related areas. As
the incorporation of STEM programing into after-school programs grows, there needs to be a
creation of local, state, and federal education policies that are inclusive of the various
organizations that contribute to creating learning environments. It is also important to include
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professional development for all organizations contributing to these goals, making organizations
eligible for resources and encouraging data sharing between the organizations and schools
(Krishnamurthi et al., 2014).
While the creation and implementation of STEM in after-school programs are important,
the evaluation of programs is equally important to see the true success and if there can be an
improvement. Evaluation should be a continuous learning process of program development and
refinement, program implementation, mid-course program design and delivery changes, and
reflection. After the reflection stage, the cycle will go back to the development and refinement
step and start all over to create a process where a program is always improving. Not only is this
good for the program itself, but after-school programs are funded by grants or individuals who
are investing something, they believe is important. Thus, another reason to have an evaluation
system is to show exactly how and where your program is successful. This can also create an
opportunity to receive more funding when shown to be a successful program (Wilkerson &
Haden, 2014).
Wilkerson and Haden also discuss the effectiveness of the duration of afterschool
programs (2014). The more hours of participation the better the outcomes. For example, the
more time spent in STEM activities in afterschool the outcomes go from things such as interest,
awareness, and lesson-specific knowledge to continued participation, STEM self-efficacy, STEM
course-taking, and STEM degree pursuit to STEM achievement and STEM Learning. Thus,
more and more exposure to STEM activities will encourage participants to move from just
finding STEM interesting to the possibility of furthering their STEM education and choosing a
STEM-related career. The greatest potential of this is to introduce Saturday events or incorporate
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STEM into summer programs. Summer programs create the opportunity for condensed and
continued STEM over consecutive weeks.
After-school programs can be a great way to bridge the gap in participants learning.
There have been many successful programs within the STEM content area. Although it has been
successful there needs to be a continuation of resources and advocates for after-school
programming, so that all participants can be reached and benefit from them. There also needs to
be a continuation of evaluation and improvement, to best serve the students. The following
chapter describes the methodology of the study.
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CHAPTER III
Methods
STEM has become a growing topic in recent years. Afterschool programs are key
partners in STEM education to provide inspirational STEM enrichment opportunities that
complement and supplement learning from the school day (Allen et al., 2019). Strategies that are
used to increase STEM attitudes show promise for creating new opportunities in STEM for all
youth, including low-income youth, the youth of color, and girls (Allen et al., 2019).
Research suggests that achievement gaps, in all subject areas, exist across all
socioeconomic levels, and may even be larger among minority students. African Americans,
Latinos, Native Americans, and English Language Learners are underrepresented among the top
1%, 5%, and 10% of participants at every level of the education system from kindergarten
through graduate and professional school, respectively (Olszewski-Kubilius & Clarenbach,
2012). This study utilizes a mixed-method approach and was conducted at a YMCA in East
Central Illinois. A pre and post-assessment was used along with observations during the lessons.
Data from assessments were analyzed descriptively. Qualitative data from the observations were
coded into pre-determined themes of the study.
Design of the Study
The study aimed to explore if STEM activities narrow the achievement gap of
participants from low socio-economic status (SES) in East Central Illinois. The study used the
framework of grade-level ready to define the concept of narrowing the achievement gap,
lowering the percentage of participants that are not meeting standards. The STEM activities are
fun, engaging, and supplementary enrichment for participants from low SES families participants
from kindergarten through second grades to better prepare them for grade-ready.
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The study utilized mixed methods using a convergent mixed-method design. Mixed
methods research is “an approach to an inquiry involving collecting both quantitative and
qualitative data, integrating the two forms of data, and using distinct designs that may involve
philosophical assumption and theoretical framework” (Creswell & Creswell, 2018, p. 214). For
convergent mixed methods design, the researcher collects both quantitative and qualitative data,
analyzes them separately, and then compares the results to find out if the findings confirm or
disconfirm each other (see Figure 2 below). The study was conducted in Fall 2021. During the
study, participants completed weekly STEM activities for eight weeks. A pre and post-test was
used along with over sedations using a checklist. Each lesson was approximately 45 minutes
long, and a total of 360 minutes of observations were conducted. Quantitative data were analyzed
using descriptive statistics and qualitative data were transcribed based on the data from
observations and was put into pre-determined themes based on the observations criteria.
Figure 2
Convergent Design
Figure 2

Quantitative Data
• Collection and
•

Analysis
Merge Results

Qualitative Data

Interpret
Results to
Compare

Collection and
Analysis
The independent variable is the STEM lessons, and the dependent variable is the grade level
readiness of the student. The lessons are aimed at grade level using the Next Generation Science
Standards (NGSS). The lessons were as follow:
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•

Make observations to determine the effect of sunlight on the Earth’s surface. K-PS3-1
(Kindergarten-Physical Science Disciplinary Core Idea 3-1), and use tools and materials
provided to design and build a structure that reduced the warming effect of sunlight on an
area. K-PS3-2
o Lesson 1 (Lily the Lizard) - During this lesson participants were introduced to a
problem in the book Lily the Lizard they must solve. They were also introduced
to the vocabulary.
o Lesson 2 (Lily the Lizard Brainstorm)- Participants created a solution that will
stop sunlight from directly touching Earth’s surface. They worked in groups to
brainstorm an idea of what to build.
o Lesson 3 (Lily the Lizard Experiment)- – During this lesson participants worked
together to build their design.
o Lesson 4 (Lily the Lizard Test Day) – Participants in groups shared their design
with the class, explain how it works and why it is effective for the intended
purpose. Then each group took their design outside to test the requirements-does
it shade the Earth, and does it meet the measurement standards?

•

Use and share observations of local weather conditions to describe patterns over time KESS2-1 (Kindergarten – Earth and Space Science Disciplinary Core Idea 2-1) and Ask
questions to obtain information about the purpose of weather forecasting to prepare for,
and respond to, severe weather K-ESS3-2 (Kindergarten – Earth and Space Science
Disciplinary Core Idea 3-2).
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o Lesson 1 (Carl the Caveman) – In this lesson participants read Carl the Caveman
which talked about weather forecasting and learns the vocabulary that goes along
with this book.
o Lesson 2 (Outcomes of different weather) – Participants observed weather and
collect data, then determine in pairs how different forms of weather affect the
earth and how humans live.
o Lesson 3 (How can I stay Safe?) - Participants brainstormed different ideas and
safety tips on how to stay safe during weather events.
o Lesson 4 (Safety plan) – Participants worked together to create a safety plan and
presented it to their peers.
Grade level ready is determined by assessment tools that measure how many grade-level
skills are mastered. These assessments can be based on standardized testing, portfolios, or
evaluations. Standardized tests are created by commercial test publishers, who carefully regulate
the development and administration of their tests to assure objectivity and reliability. A portfolio
is a collection of the student’s work for the year, this reflects on their learning and progress.
Lastly, an evaluation is when a certified professional assesses the student’s work; this can be a
portfolio or in-person evaluation (Three Types of Year-End Assessments, 2020).
Two research questions guide this study: Are the STEM activities effective to help
participants from low SES in grade-level ready and do participants who are ready for the grade
level potentially narrow the achievement gaps.
Sample and Setting
The location of the study was at a YMCA in East Central Illinois. The YMCA provides
before and after-school care, as well as all-day childcare on days out from school and summer
sessions. The YMCA after-school program serves about 80 children with a close to even ratio of
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boys to girls. About 40% of the children received free or reduced lunch. The program also
contains several diverse children in economic status, learning abilities, and ethnicity. A total of
12 Kindergarten through second-grade participants participated in the study. With an
understanding that some students may be gender fluid, the researcher visually identified 7 boys
and 5 girls. The participants were from low socioeconomic status in the area of East-Central
Illinois. The criteria being used to define low SES was an income to household size ratio. Low
income can be defined as a 2-person household with a max gross income of $2,847 and a 4person household being $4,367 (Illinois Department of Human Services, 2019).
The after-school program at the YMCA is a childcare program that strives to be more
child development-focused than just simply providing care. It incorporates activities ranging
from fitness, social-emotional learning, STEM, and crafting. The childcare program strives to
meet the needs of all participants and to provide structure and fun educational opportunities.
Quantitative Instrumentation
Data was collected via a pre and post-test created by the researcher, which was designed
to measure the growth of the participants from before the lessons to after the lessons were
completed. The pre and post-test had the same questions. The questions were designed using the
lesson objectives. The test had 10 questions in the form of multiple-choice. Because the
participants were in kindergarten through second grade, the researcher had the test read to them
and they circled the answer. The pre-test was given before the lessons start and the post-test was
given after the STEM sessions were completed.
The data from pre and post-test data showed if the participants retained the information
they learned. The percentage of growth between the pre and post-test will tell if they grasp the
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information. This data answered research question one: Are STEM activities effective to help
participants from low SES be grade level ready?
Qualitative Instrumentation
To gather qualitative data, event sampling was used based during the observations. Event
sampling is a series of observations to collect data. A checklist for each student was used for
event sampling. Observations were taken at the 1st, 5th, and 8th lessons The checklist was used to
find out how well participants were interacting with content and each other. This data can also
show how well SES participants doing with the content compared to non-SES students.
The checklist included the following criteria: student participation, student interacting
with classmates, a student taking a leadership role within the group, student answering questions
asked by the teacher, and did the student complete the lesson/activity. During the observation, an
X will be marked for each of the items to indicate the frequency of each criteria happened. This
data provided information about how well the participants engaged in the activities. The higher
the engagement the more interest that is generated, which will create more success in lessons.
Similarly, the higher the interests in STEM activities, the more likely participants are to be
grade-level ready.
Data Analysis
Quantitative Data Analysis
Quantitative data analysis is all about analyzing number-based data (which includes
categorical and numerical data) using various statistical techniques. Descriptive statistical
methods include frequency, percentage, mean, median, and standard deviation (Mcleod, 2019).
Data was entered into excel software and was computed electronically. The quantitative data
analyzed in this study were the results from the pre and post-tests. Data were collected before the
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lessons take place and after all the lessons occurred. The data was used to compare the growth
from the pre-test to the post-test. The data answered research question one: Are STEM activities
effective to help participants from low SES be grade level ready.
Qualitative Data Analysis
Data from event sampling that was used during the observation was collected and
analyzed qualitatively. Three data pools were collected from three lessons and were transcribed
based on the criteria of the checklist. In each of the checklists, the frequency was used to
determine the highest and lowest occurring of each criteria. The criteria were used as
predetermined themes for the study (interacting, leadership, questions, and completion). This
data will identify participants who are grade level ready. This data answered research question
two: Do participants who are ready for grade level have the potential to narrow achievement
gaps?
Summary
This study utilized a mixed-method approach conducted at a YMCA in East Central
Illinois. The study was conducted in Fall 2021. During the study, participants completed weekly
STEM activities for eight weeks. A pre and post-test was used along with observations using a
checklist. Each lesson was approximately 45 minutes, and a total of 360 minutes of observations
was conducted. A total of 12 Kindergarten through second-grade participants participated in the
study. The samples were participants from low socioeconomic status in the area of East-Central
Illinois.
For convergent mixed methods design, the researcher collected both quantitative and
qualitative data, analyzed them separately, and then compared the results to find if the findings
confirm or disconfirm each other. A pre and post-assessment was used along with observations
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during the lessons. Data from the assessments were analyzed descriptively. Data were collected
before the lessons took place and after all the lessons occurred. The data was used to compare the
growth from the pre-test to the post-test. Qualitative data from the observations were put into
predetermined themes of the study. The qualitative data is represented by the observations made
during the STEM lessons. Data from the observation using event sampling were analyzed
qualitatively to determine the themes of the study.
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CHAPTER IV
Results and Findings
This chapter reports the results and findings of the study. This was a mixed-method study
that utilized the convergent mixed-method design for analysis. The researcher collected both
quantitative and qualitative data, analyzed them separately, and then compared the results to
determine findings. The research questions that guided the study were:
1. Are STEM activities effective in helping participants from low SES be grade level ready?
2. Do participants who are grade-level ready have the potential to narrow achievement
gaps?
A pre and post-test along with observations were used as instruments to find data. A pretest was given before the lessons took place and the post-test was given after all of the lessons
were complete. Observations were collected on the first, fifth, and eighth lessons. Each lesson
approximately 45 minutes, and a total of 360 minutes of observations were collected.
Quantitative data were analyzed using descriptive statistics and qualitative were transcribed and
put into predetermined themes.
Quantitative Data Analysis and Results
Quantitative data were collected by using a pre and post-test created by the researcher.
The test was designed to measure the growth of the participants from before the lessons and after
the lessons were completed. The pre and post-test had the same questions. The test had 10
questions and was in a multiple-choice format. The questions were designed using the lesson
objectives. The participants were in kindergarten through second grade, so the researcher read
the test to the participants and they circled the answer. The pre-test data were collected before
the first lesson. The post-test data were collected after all 8 lessons were completed. The highest
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score possible was 10. Tests were graded by the researcher. Eleven participants in this study
showed growth between the pre and post-test (see Table 1)(appendix A). The participant that had
the largest growth received a 0 on the pre-test and 8on the post-test. Participants 8 and 1 had a
growth of 1 point. The mean and standard deviation of the pre-test were 5.7 and 2.8,
respectively. The mean and standard deviation of the post-test were 8.7 and 1.0, respectively.
Table 1Table 1
Mean, Standard Deviation, Pre and Post Lesson Assessment Results
Participant

Pre Test

Post Test

Difference

1

7

8

1

2

10

10

0

3

5

7

2

4

7

9

2

5

2

8

6

6

3

8

5

7

0

8

8

8

7

9

1

9

8

10

2

10

8

10

2

11

5

9

4

12

6

8

2

M

5.7

8.7

2.9

SD

2.8

1.0

2.4

Note. Pre-test score out of 10, Post-test score out of 10, M= Mean, SD= Standard Deviation
The data shows 11 out of 12 participants answered at least 1 more question correctly.
Four of the 12 participants had a growth of 50% or greater. On the pre-test, 6 of the 12
participants scored less than 70%. On the post-test, all participants scored at least a 70%.
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Overall, the lessons were shown to be effective in preparing low SES participants to be gradelevel ready.
The pre and post-tests had the same 10 questions. The questions were based on the lesson
objectives from Next Generation Science Standards (NGSS). Questions 1-5 on the test represents
topics from lessons 1-4. Lessons 1-4 involve the topic of shade structure. Questions 6-10 on the
test represents topics from lessons 5-8, the topic on the weather. Data were collected on how
many participants answered each question correctly (see Table 2). Data showed for each
question, there was growth in how many participants answered each question.
Table 2
Mean, Standard Deviation, and Total Correct Answers from Pre and Post Test for Each
Question

Test/Q

1

2

3

4

5

6

7

8

9

10

P

9

8

6

10

7

7

7

7

2

4

T

11

10

9

12

11

10

10

10

11

10

D

2

2

3

2

4

3

3

3

9

6

M

10

9

7.5

11

9

8.5

8.5

8.5

6.5

7

SD

1.4

1.4

2.1

1.4

2.8

2.1

2.1

2.1

6.7

4.2

Note. P= Pretest, T= Posttest, D= Difference, Q= Question, M= Mean, SD= Standard Deviation
Table 2 shows that question 4 was the highest scored question on the pre-test, which had
a score of 10 out of 12 participants. Question 4 was “What is shade structure?” All of the
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questions on the pre-test had 50% of the participants answering them correctly besides questions
9 and 10. On the post-test, question 4 had the highest score, with all of the participants answering
it correctly. Each question had 75% of the participants answering it correctly. Questions 9 and 10
had the largest growth, 9 and 6, respectively, in the number of participants answering it correctly.
Questions 9 and 10 were “what does forecast mean?” and “Why is it important to forecast the
weather?”
The results of this data showed an average growth of 30% on the pre and post-tests, with
the largest growth of 80%. There was also growth shown in the number of participants answering
questions correctly. Question 9 had the lowest amount of participants answering it correctly on
the pre-test; on the post-test, it had 11 participants answer it correctly. The mean for questions 110 were 10, 9, 7.5, 11, 9, 8.5, 8.5, 8.5, 6.5, and 7, respectively. The standard deviation for
questions 1-10 is 1.4, 1.4, 2.1, 1.4, 2.8, 2.1, 2.1, 2.1, 6.7, and 4.2, respectively.
The data showed that each question had growth. Each question represents a different
learning objective that represents content participants should know at this grade level. When
looking at the data it shows that participants knew less about weather topics than shade structure
topics. Following the lessons, the post-test shows that participants were grasping the subjects and
retaining the information. Thus, participants were meeting the standards put in place for this
grade level. Since there was growth on each objective, it is assumed that these lessons were
effective in helping participants from low SES become grade level ready.
Qualitative Data Analysis and Results
To gather qualitative data, data from event sampling from the observation were used.
Event sampling utilized a checklist as a way to document the data (appendix B). The checklist
contained four criteria of the observation: Interacting with classmates, taking a leadership role,
answering questions, and completing the activity. The observations took place during the 1st, 5th,
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and 8th lessons. The checklist was used to observe how well participants were interacting with
content and each other. The data was also used to report how SES participants did with content
compared to non-SES students.
This data provided information about how well the participants engaged in the activities.
The higher the engagement the more interest that is generated by the participants, which will
create more success in lessons. Therefore, it can be assumed higher the interests in STEM
activities, the more likely participants are to be grade-level ready.
Qualitative data analysis involves identifying, examining, and interpreting patterns and
themes in textual data and determining how these patterns and themes help answer the research
questions at hand (Mcleod, 2019). Predetermined themes were used was analyzing this data. The
predetermined themes were based on the criteria used in the checklist (i.e., Interacting with
classmates, taking a leadership role, answering questions, and completing the activity). This data
identified participants who were grade level ready.
The following section described the results from three observations based on the
checklists used in the event sampling of lessons 1, 5, and 8. During three lessons participants
were observed for the whole lesson to find out if they meet the criteria in the checklist. The
section was marked as “X’ if they met the criteria (Figure 3).
Figure 3
Frequencies Event Sampling Results for Lessons 1, 5, and 8
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Figure 3

Note. X= frequency. This figure represents the frequency it occurs for each criteria.
Observation One
The first observation was from lesson one, which consisted of the story of Lilly the Lizard
and the topic of shade structure. During this lesson, the leadership theme had the lowest number
of participants. Only 4 of 12 participants demonstrated taking leadership roles. The highest
theme was completion. All 12 participants completed the activity. This observation had the
highest number of participants in the completion theme. This observation had one student who
only had one of them checked yes, which was completed (Figure 4).
Figure 4
Event Sampling Results for Lesson 1 Figure 4

Participant
/Criteria

Interacting with
classmates

Taking a
leadership role

Answering
questions

Completion of
activity

31

1

x

x

2

x

x

x

x

3

x

x

x

x

4

x

5

x

x
x

x

6
7

x
x

x

x

x

8

x

x

9

x

x

x

x

10

x

x

11

x

x

x

12

x

x

x

Note. X= frequency. This figure represents the frequency it occurs for each criteria

Observation Two
The second observation was of lesson 5 (Figure 5) which contained the story of Carl the
Caveman and the topic of weather. Interacting was the highest theme in observation 2 with 12
participants. Leadership only had 5 participants marked, but observation 2 had the most
participants taking leadership roles. This observation had two participants who only had one
theme checked, which was interacting.
Figure 5
Event Sampling Results for Lesson 5 Figure 5

Figure
6Participant

/Criteria

Interacting with
classmates

Taking a
leadership role

Answering
questions

Completion of
activity

32

1

x

2

x

3

x

4

x

5

x

x

x

x

x

x

x

x

x

6

x

x

x

7

x

x

x

8

x

x

x

9

x

x

x

10

x

x

x

11

x

x

x

12

x

x

x

x

x

x

for Lesson 5 1

Note. X= frequency. This figure represents the frequency it occurs for each criteria

Observation Three
Observation three was of lesson eight (Figure 6), which was where participants created a
plan to protect themselves from severe weather events. In this observation answering and
completion had the highest number of participants with 11. The lowest theme is leadership, with
only 4 participants. There was one participant who did not receive a yes for any theme. This was
the only observation where a participant had no themes checked.
Figure 6
Event Sampling Results for Lesson 8 Figure 7

Participant
/Criteria
1

Interacting with
Classmates

Taking a
Leadership role

Answering
Questions

Completion of
Activity

33

2

x

3
4

x

x

x

x

x

x

x

x

x

x

x

5

On

6

x

x

x

7

x

x

x

8

x

x

x

9

x

x

x

10

x

x

x

x

11

x

x

x

x

x

12
x
x
Note. X= frequency. This figure represents the frequency it occurs for each criteria

x

Overall, this data shows there was an overall engagement in the lessons, even though
participants lacked consistency through all of the observations. The theme of Completion
continually had almost all of the participants marked. Followed by interacting, then answering,
and lastly leadership. Leadership had low numbers through all observations, although two
remained consistent through all three. Further, the data reported the results of the qualitative data
based on the predetermined themes and highest frequencies for each theme.
Completion of Activity. Completion was overall the highest marked theme. Lesson 1
had all 12 participants completing the activity. Lesson 8 had 11 participants and Lesson 5 had 10
participants completing the activity.
Answering Questions. This theme also had a high number of participants. Lesson 8 had
the highest with 11 participants, lesson 5 had 10, and lesson 1 had 9 participants. This theme
paired very similarly to completion and interacting.
Interacting with Classmates. Interacting with classmates ranked highest in Lesson 5(12
participants), and lowest in lesson 1 (9 participants). Both of these lessons were intro lessons to
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the topic. All three lessons had 75% or higher of participants receiving a check. This theme
scored very similar to completion and questions.
Taking a Leadership Role. This theme scored the lowest overall. Lesson 5 had 5
participants taking a leadership role and lessons 1 and eight had the lowest with only 4
participants taking a leadership role.
Each lesson represents a different learning objective that represents content participants
should know at this grade level. Data shows that participants engaged in these topics and
answered questions about the contents during the lessons. Thus, participants’ engagement can
lead to interest and positivity about STEM topics. Thus, it can be assumed that when a student is
excited about STEM topics that have the potential to be successful in these topics, which can
lead to potentially narrowing the achievement gaps.
Summary
The quantitative data showed growth from the pre-test to the post-test. Some participants
had a larger growth than others. The data also showed that each question indicated growth,
which represents different content objectives. Following the lessons, the post-test shows that
participants were grasping the subjects and retaining the information. Thus, participants are
meeting the standards put in place for this grade level. Since there was growth on each objective,
it is assumed that these lessons were effective in helping participants from low SES become
grade level ready
The qualitative data shows a high level of engagement from the students. The results as a
whole show the positive impact the lessons had on the students. Since every student showed
growth on the pre and post-test and a high level of interaction with the content, it can be assumed
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that a high level of engagement can lead to higher student success in STEM topics. The more
participants are successful the more potential there is to close achievement gaps.
Both types of data showed growth in content knowledge, engagement in the lessons,
teamwork, and leadership. When participants are interested in the topics they are learning about
and engaged in them it can generate more participants meeting the standards for their grade level.
The more participants that are at grade level, the smaller the achievement gaps become. This data
is consistent with other successful STEM programs.
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CHAPTER V
Discussion and Conclusion
This study was designed to gather quantitative and qualitative data to find out if
participants that are low SES are grade-level ready have the potential to narrow the achievement
gap. This study aims to answer two research questions;
1. Are STEM activities effective in helping participants from low SES be grade level
ready?
2. Do participants who are grade-level ready have the potential to narrow achievement
gaps?
The study was conducted to explore if STEM activities narrow the achievement gap of
participants from low socio-economic status (SES) in East Central Illinois. The study used a
grade level ready framework to define the concept of narrowing the achievement gap and
lowering the percentage of participants not meeting standards. An eight-week study was
conducted and data was collected to determine if STEM lessons in after-school programming
help participants become grade level ready and if they have the potential to close achievement
gaps. This section discusses the findings, implications, and recommendations for future research.
Discussion
Bevan and Michalchik (2013) state, “That program relied on what we term the Additive
Model of Learning, which posits that providing children with rich science experiences in one
setting is like filling a beaker. Students’ levels of science interest, capacity, and commitment rise
and should therefore remain equally high in other settings such as school, home, and other Out of
School Time programs” (p.13). The additive model of learning confirms that participants who
are engaged and participate in these types of programming have benefits that carry over into the
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school day. It has been proved that activities such as these can generate excitement and a high
level of engagement of the students. This is the key factor in the academic success area. When
looking at the data it can be seen that the participants that continually had most of the themes
checked in all of the observations, were participants who had higher scores on their post-test.
The crucial, yet difficult, part of this is creating fun and engaging lessons that challenge the
participants in a way that they can still find a solution without causing the participant stress and
wanting to give up. As in this study, lessons were created using standards participants should be
meeting, then creating lessons using those that also have a challenge to them. Also, including
consistent vocabulary. Question 9 on the pre-post-test test was the least scored question and after
using it a few times participants were able to pick up on it and there was a huge growth from the
pre to post-test. Creating a space where participants can participate in this programing can be
beneficial in preparing them for their grade level.
Sahin et al., (2014) state, “these activities contribute to higher science achievement
scores and motivate participants to work together and share their ideas, experience, and
knowledge with each other. In turn, participants take ownership of their ideas and learning, while
also cultivating a sense of belonging to a group” (p. 44). This confirms the idea that more
engaged participants create a positive culture of success, which can potentially lead to lessening
the achievement gap. When examining the observation data, at least 9 out of 12 participants were
working with classmates and answering questions, creating this positive culture where
participants felt like they could participate without being judged. During all of the lessons,
participants showed they felt very comfortable yelling out answerers and taking feedback on
areas they can improve very well. This also allowed participants to feel proud of their work.
Creating this positive culture can also be a key to the academic success of students.
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The results of this study relate closely to Studio STEM. Studio STEM was a volunteer
afterschool and summer program. It was provided at a K-7th grade school, that was intended to
engage middle school students. Students’ participation was voluntary. Studio STEM used an
inquiry-based approach and interdisciplinary curriculum about energy conservation. Material
revolved around a “save the animals” theme to pique their interest and relate to their lives. In this
informal learning environment, which was very similar to this study, they were allowed to be
creative in their problem-solving. The implementation of this program was successful. The
results showed that participants’ interest in science and plans for college involving science either
stayed the same or increased slightly (Chittum et al., 2017). Both Studio STEM and this study
used interesting topics to gain the attention and approval of their participants to then teach
content in a way they enjoy it. It created a stress-free environment, where students felt they could
engage and be successful. This can be seen in the data by the high number of students that we’re
interacting with classmates and those that were answering questions. Programs like this have
proven to be successful in their approach to educational topics and lessons in a fun low-pressure
environment. This is also vital to low SES participants, where there is usually a greater need for
assistants. This technique needs to be continued to be used to increase interaction and
participation to generate more academic success in students.
These two examples of STEM programming and many others continue to demonstrate
that STEM in afterschool is a step in creating meaningful educational experiences for all
participants, including low SES participants, that can create positive experiences and skills that
are carried over into the classroom that will benefit the student in excelling. Continuing to
expose participants after school lessons, and further, their knowledge will break the continued
barriers of achievement gaps, from low economic households.
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Implications
The implication of this study confirms the research that has already been conducted
previously (Allen et al., 2019, Bevan et al., 2013; Chittum et al, 2017). STEM in after-school
programming has many benefits socialization, bridging the gap in knowledge, low-pressure
environment, and enrichment. This research model can be used for many programs such as
childcare providers, and early childhood teachers. They can implement these lessons with
appropriate learning objects to help bridge the gap early in participants’ education. This can also
be justification for more professional development for these types of educators. This research is
another example of successful programs that can be used to justify the need for STEM
programming.
Recommendations for Future Research
The following recommendations are suggested for future studies to be conducted by
researchers interested in understanding more about STEM in after-school programming. This
study can be replicated to other settings and programs with larger samples. Conducting this study
with more topics and a longer timeline would allow us to see a larger extent and how well
participants retain the knowledge. Making the STEM lessons a true extension of the school day
could create a larger benefit, than just teaching any STEM lessons. Another recommendation is
to conduct a similar study during a summer camp to see if there is retention or education loss
before it is taught in the classroom.
Researchers can also use the same topic with a different design, for example using a true
experimental study to find out if the experimental groups score higher in the posttests compared
to the control group. If this approach is used to conduct the study, the Structural Equation Model
is appropriate for the design of the study.
Limitations
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Two limitations became apparent during the research; one was the behavior of the
participants and two was and students’ ability.
After a few lessons, behavior issues with the participants started to become an issue in
completing the lessons. The participants struggled with listening and staying on task. This can be
a factor of many things from not being in a traditional classroom setting, fatigue from the school
day, other distractions, and attitude. It quickly became a challenge to get some participants to
complete assessment worksheets. Some could not read, struggled with writing, and some just did
not want to do it. Starting at lesson five participants were split into two groups of six and taught
the lesson twice. This worked very well to mitigate the issue.
The second limitation was the student’s ability to complete some of the worksheets to
color the pictures. The time it took to teach lessons began to become longer because a lot of time
was spent guiding participants through the worksheets multiple times in a lesson. Also, took
them a while to grasp the concepts, which is mainly what the worksheets contained. Working
through them as a group on one worksheet proved to help mitigate some of those issues.
Conclusion
Wilkerson and Haden discuss the effectiveness of the duration of afterschool programs
(2014). The more hours of participation the better the outcomes. For example, the more time
spent in STEM activities in afterschool the outcomes go from things such as interest, awareness,
and lesson-specific knowledge to continued participation, STEM self-efficacy, STEM coursetaking, and STEM degree pursuit to STEM achievement and STEM Learning. Thus, more and
more exposure to STEM activities will encourage participants to move from just finding STEM
interesting to the possibility of furthering their STEM education and choosing a STEM-related
career. The greatest potential of this is to introduce Saturday events or incorporate STEM into
summer programs.
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Summer programs create the opportunity for condensed and continued STEM over
consecutive weeks. The data shows that afterschool programs are increasing and participants
participating in these programs have immediate and long-term gains in STEM-related areas. As
the incorporation of STEM programing into after-school programs grows, there needs to be a
creation of local, state, and federal education policies that are inclusive of the various
organizations that contribute to creating learning environments. It is also important to include
professional development for all organizations contributing to these goals, making organizations
eligible for resources and encouraging data sharing between the organizations and schools
(Krishnamurthi, et al., 2014).
The data in this study complements the research already conducted earlier. After school
and summer programs are growing and the need for the implementation of STEM-related
activities in this program is not only beneficial but needed to help the academic success of
students. There also needs to be more advocates and services for participants that need to attend
programs like this but have limited opportunities to do so. After-school programs and summer
camps can make a huge difference for the participants that struggle in learning STEM activities.
After-school programs can be a great way to bridge the gap in participants’ learning.
There have been many successful programs within the STEM content area. Although it has been
successful there needs to be a continuation of resources and advocates for after-school
programming, so that all participants can be reached and benefit from them. There also needs to
be a continuation of evaluation and improvement, to best serve the students.
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Appendix A
Pre and Post Test

STEM Pre and Post Test
Name:

1.

2.

3.

4.

5.

6.

How does the sunlight affect the earth’s surface?
a.

Temperature

b.

Color

Will an object be warmer or cooler in the sun?
a.

Warmer

b.

Cooler

Will an object be warmer or cooler in the shade?
a.

Warmer

b.

Cooler

What is shade?
a.

A place to be protected from the sun

b.

A place that will not protect you from the sun

What is a problem?
a.

The answer

b.

Something that needs to be fixed

What is the weather like?
a.

What is happening outside
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b.

7.

8.

9.

10.

What is happening inside

How can people predict the weather by going outside?
a.

Observing the sky and temperature

b.

Observing the plants and animals

What patterns can you observe that create different weather?
a.

Clouds, temperature, and wind

b.

Color, size, and shape

What does forecasting mean?
a.

To predict

b.

To measure

Why is it important to forecast the weather?
a.

To protect the pets

b.

To protect ourselves from big weather events
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Appendix B
Event Sampling Checklist

Place a Y=yes, N=no, or N/A in each box during observations

Name

Interacting
with
classmates

Taking a
leadership
role

Answering
questions

Completion
of activity
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Appendix C
Lesson Assessments
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Appendix D
Letter to Parents

CONSENT TO PARTICIPATE IN RESEARCH
Using Science, Technology, Engineering, and Mathematics (STEM) Activities to
Narrow the Achievement Gaps in East Central Illinois.
Your student is invited to participate in a research study conducted by Kiyla DeVoss
and Professor Sham’ah Md-Yunus from the Teaching, Learning & Foundations at
Eastern Illinois University.
Your participation in this study is entirely voluntary. Please ask questions about
anything you do not understand, before deciding whether or not to participate.
The purpose of the study is to explore if STEM activities narrow the achievement gap
of participants from low socio-economic status (SES) in East Central Illinois.
If you volunteer to participate in this study, your student will be asked to:
Participate in a series of eight lessons that are science, technology, engineering, and
math-focused (STEM). Each lesson will be about 45 minutes long. Participants will
take a pre and post-test that is 10 questions long. During the lessons, observations will
also be made about how well they are participating in the lesson activities.
There are no potential risks in this study.
Your student will benefit by receiving extra educational opportunities outside of the
classroom.
Any information that is obtained in connection with this study and that can be
identified with you will remain confidential and will be disclosed only with your
permission or as required by law. Confidentiality will be maintained utilizing no
personal identifiers will be used. Data will only be seen by me and kept locked up. At
the end of the study, the data will be destroyed.
Participation in this research study is voluntary and not a requirement or a condition
for being the recipient of benefits or services from Eastern Illinois University or any
other organization sponsoring the research project. If you volunteer to be in this study,
you may withdraw at any time without consequences of any kind or loss of benefits or
services to which you are otherwise entitled.
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There is no penalty if you withdraw from the study and you will not lose any benefits
to which you are otherwise entitled.
If you have any questions or concerns about this research, please contact:
Kiyla DeVoss Shammah Md-Yunus kjdevoss@eiu.edu smdyunus@eiu.edu
309-737-1050 2175815728
If you have any questions or concerns about the treatment of human participants in
this study, you may call or write:
Institutional Review Board
Eastern Illinois University
600 Lincoln Ave.
Charleston, IL 61920
Telephone: (217) 581-8576
E-mail: eiuirb@eiu.edu
You will be allowed to discuss any questions about your rights as a research subject
with a member of the IRB. The IRB is an independent committee composed of
members of the University community, as well as lay members of the community not
connected with EIU. The IRB has reviewed and approved this study.
I hereby consent to the participation of
_____________________________________________, a minor/subject in the
investigation herein described. I understand that I am free to withdraw my consent and
discontinue my child’s participation at any time.
________________________________________ ________________________
Signature of Minor Subject’s Parent or Guardian Date
I, the undersigned, have defined and fully explained the investigation to the above
subject.
________________________________________ ________________________
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Signature of Investigator Date
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Appendix E
IRB Approval
September 28, 2021
Kiyla DeVoss
Sham'ah Md-Yunus
Teaching, Learning, and Foundations
Dear Kiyla
Thank you for submitting the research protocol titled, “Using Science, Technology,
Engineering, and Mathematics (STEM) Activities to Narrow the Achievement Gaps in East
Central Illinois” for review by the Eastern Illinois University Institutional Review Board
(IRB). The IRB has reviewed this research protocol and effective 9/28/2021 has certified
this protocol meets the federal regulations exemption criteria for human subjects research.
The protocol has been given the IRB number 21-166. You are approved to proceed with
your study.
The classification of this protocol as exempt is valid only for the research activities and
subjects described in the above-named protocol. IRB policy requires that any proposed
changes to this protocol must be reported to, and approved by, the IRB before being
implemented. You are also required to inform the IRB immediately of any problems
encountered that could adversely affect the health or welfare of the subjects in this study.
Please contact me, or the Compliance Coordinator at 581-8576, in the event of an
emergency. All correspondence should be sent to:
Institutional Review Board
c/o Office of Research and Sponsored Programs
Telephone: 217-581-8576
Fax: 217-581-7181
Email: eiuirb@eiu.edu
Thank you for your cooperation, and the best of success with your research.
John Bickford, Chairperson
Institutional Review Board
Telephone: 217-581-7881
Email: jbickford@eiu.edu
Jennifer Smith
Compliance Coordinator
Research and Sponsored Programs

